Adiponectin enhances in vitro development of swine embryos.
Recent studies have shown that factors from adipose tissue influence and regulate the reproductive system. Hormones such as leptin and resistin are now known to regulate several reproductive processes. Adiponectin is the most abundant protein secreted by adipose tissue, and its circulating concentration is inversely related to adiposity and body mass index. Little is known about the involvement of adiponectin in reproduction. In the present study, the effect of recombinant adiponectin on the meiotic maturation and early embryo development in vitro was investigated, using porcine oocytes. Adiponectin receptors, AdipoR1 and AdipoR2, were found to be expressed in porcine oocytes and cumulus cells of both small and large follicles. Both AdipoR1 and AdipoR2 were immunolocalized to cumulus-oocyte complexes (COCs), oocytes, and early developing embryos. When included in oocyte maturation medium for 46 h, adiponectin significantly decreased the frequency of meiotic immature oocytes derived from large follicles (3-6 mm) but not from small follicles (<3mm). From studies of oocytes matured in the presence of adiponectin and mitogen-activated protein kinase (MAPK) pathway inhibitors MEK1 (PD98059), MEK1/2 (U0126), and p38MAPK (SB203580) it was concluded that adiponectin enhances oocyte maturation thought the p38MAPK pathway. Finally, a superior rate of embryo development to the blastocyst stage was achieved by embryos cultured in the presence of adiponectin. These results indicate that adiponectin has a positive effect on the meiotic maturation and in vitro embryo development of porcine oocytes and suggests a physiological role for this adipokine in early development in mammals.